Think of suppurative pericarditis in instances of fever of unknown origin&mdash;it is a treatable disease if recognized before the terminal events.
Suppurative pericarditis is still with us despite the wider use of antibiotics. These two recent cases serve to remind the practitioner of the details of diagnosis and management of this persistent pediatric problem. ACUTE suppurative pericarditis occur-JLCUTE suppurative pericarditis occurring with staphylococcal infection elsewhere on the body is not common, but continues to be a sizable cause of morbidity and mortality in children. A review of this problem and of recent advances in diagnostic technics should be of considerable value to the practitioner. This report concerns our experience with two children having suppurative pericarditis seen at the Medical College of Georgia from 1956 to 1965. Two Cases of Suppurative Pericarditis Case 1. K. McK., a 21-month-old Negro female, was admitted in moribund condition with a history of a respiratory infection for the preceding two weeks. This had progressed to high fever and grunting respirations four days before her death. On the night preceding her admission, she had five generalized seizures. Family history provided no additional pertinent information. On admission the pulse was 146 per minute and irregular, respirations were 50 per minute and labored, and temperature was 37° C. Flaring of the alae nasae was present, and the lungs revealed rhonchi at both bases. Auscultation disclosed dis-tant heart sounds and a gallop rhythm. The abdomen exhibited generalized tenderness with splinting, and the liver edge was palpated 7 cm. below the right costal margin.
While having a chest x-ray, the child had a generalized seizure and the pulse stopped. Thoracotomy with cardiac massage, tracheal intubation and intracardiac adrenalin restored the heart beat.
On opening the chest, the pericardium appeared dull, hemorrhagic, and seemed closely adherent to the heart. Heart action again ceased approximately eight minutes later, and massage and electrical defibrillation this time failed. The child was pronounced dead approximately 40 minutes after admission.
At autopsy, 100 cc. of straw colored fluid were in the abdominal cavity and 50-75 cc. in the pleural cavity. The pericardium was distended and tense with a purplish discoloration. Upon opening the pericardium, a large quantity of clotted blood was removed. The inner surfaces of both pericar-. dium and the epicardium were covered with a thick tenacious exudate composed of blood and purulent material. The myocardium had occasional pale areas resembling focal myocarditis, but no abscesses were encountered. The endocardial surfaces of the heart were normal. 'te. L Electrocardiogram from a child who later proved to have suppurative pericarditis. Elevation and coving of S-T segments seen most prominently in the precordial leads can only suggest either myocardial injury or pericardial disease.
The lungs revealed areas of focal atelectasis, but no frank pneumonia-pus could be expressed from neither parenchyma nor bronchial lumens. Hemorrhages and several small abscesses were scattered throughout both kidneys. A small, shallow ulcer was present on the scalp overlying the left temporal area.
Staphylococcus aureus coagulase positive grew on cultures from the lungs, blood, pericardial exudate, pleural fluid, and abscesses in the kidneys. Comment: This child had a staphylococcal septicemia and was admitted in extremis. Death may have resulted from cardiac tamponade based on suppurative pericarditis. Had tamponade been recognized and relieved, the course of the child's condition might have been considerably altered. Case 2. E. B., a 9-7/12-year-old Negro male, developed fever and headache 38 days prior to admission. He was diagnosed as having measles. Shortly thereafter, the child developed a paronychium of the right third finger and an abscess of the heel of the left foot. He was admitted to another hospital nine days later, with the diagnosis of pneumonia. He received intramuscular penicillin and chloromycetin, and the heel abscess was incised and drained. No cultures were taken. Antimicrobial therapy was continued until his disfour days after admission.
During the next ten days, he continued febrile, developed severe pain in the left shoulder and complained of chest pain. He became irrational and was readmitted to the hospital with the diagnosis of measles encephalitis and rheumatic fever with carditis. He was digitalized, placed on penicillin, and given prednisone, 15 mg. daily. ' Following admission, the right knee became swollen, inflamed and tender. Aspiration revealed pus and cultures of this material grew Staphylococcus aureus coagulase positive. Steroids were discontinued, but the child's condition steadily de- teriorated. He was transferred to the Medical College of Georgia. On admission here the child was an extremely ill, but well-developed, Negro boy. Temperature was 38.2° C. orally; pulse, 140 per minute; respirations 42 per minute; and blood pressure, Il~/5m m. Hg. The pupil of the left eye was larger than the right, and both reacted to light. Fundi were normal. The lung fields were clear to auscultation.
The heart was enlarged, and the precordium was active visibly, as well as to palpation. Heart sounds at the base were of normal intensity and character, but markedly reduced at the apex. A prominent third heart sound was heard over the entire precordium. A pericardial friction rub was audible.
Jugular venous distention was prominent to about 60°. The liver was greatly enlarged, tender and pulsatile. Pulsus paradoxus was noted on palpation of the brachial pulses. The left shoulder and right knee were swollen and extremely tender. The lesion on the heel of the left foot was actively draining pus, as was the paronychium of the right third finger.
Laboratory data revealed a hemoglobin of 9.7
Gm.%; hematocrit, 28%; white blood cells, 15,000 per mzn.3 with segmented neutrophiles 80%, lymphocytes 1~~~, monocytes 2%. Electrocardiogram seen in Figure I Figure 2 showed a cardiacthoracic ratio of 0.56. The heart was globular in appearance without distinct evidence of selective chamber enlargement. The pulmonary vascularity appeared normal. Skeletal x-rays confirmed the presence of osteomyelitis in the left shoulder and right knee.
The child was begun on intravenous Staphcillin and Chloromycetin, and digitalis was continued. Pericardial aspiration was attempted, but only several drops of bloody fluid were obtained, leaving the diagnosis of pericardial effusion in doubt. Right knee aspiration revealed purulent fluid. A lumbar puncture showed normal cerebrospinal fluid. Skin lesions and right knee aspiration fluid revealed Staphylococcus aureus coagulase positive. Pericardiocentesis material, urine, and cerebrospinal fluid were sterile. The child's condition showed no definite improvement for six days after admission. On the third hospital day, the boy suffered a cardiac arrest under anesthesia induced for surgical drainage of the septic shoulder and knee. He responded to closed chest massage. joint drainage was subsequently performed under local anesthesia by insertion of catheter drains. , On the sixth hospital day, venous pressure was 240 mm. H20, but from this point subjective improvement suddenly commenced. Two days later, the venous pressure was 135 mm. H20. Because of persistent cardiomegaly, hepatomegaly, and pericardial friction rub, radioisotope scan of the heart with p31 tagged human serum albumin was performed on the fifteenth hospital day. Findings were typical for significant pericardial effusion as seen in Figure 3 .
On the thirty-fourth day, right heart cardiac catheterization revealed normal right heart pressures with no shunt. A prominent late notching did occur on the pulmonary artery pressure curve. Selective cineangiocardiography with injection of contrast material into the pulmonary artery and the right atrium confirmed the presence of a moderate pericardial effusion-a smaller effusion than had been predicted by the earlier scan. The Danger of constrictive pericarditis led to pericardiectomy on the fortieth day. No effusion was encountered, but the pericardium was densely adherent to the epicardium and was removed only with difficulty. It was grossly thickened, measuring 3-4 mm. in thickness. The child's postoperative course was uncomplicated.
Comment: This child developed staphylococcal septicemia secondary to cutaneous infection with resultant osteomyelitis and purulent pericarditis.
His response to medical management alone in the acute phase is noteworthy. This case also proves the value of specialized studies to demonstrate gradual reduction in the amount of pericardial fluid followed by the development of an adhesive process between, the pericardium and epicardium.
D i a g n o s i s of Suppurative Pericarditis
Purulent pericarditis must be suspected in any septic illness during which there is also evidence of right-sided cardiac decompensa-Fic. 4. Single cineangiocardiogram frames: A. Injection here is into the right atrium (RA). Note the presence of an effusion between the arrows as evidenced by the discrepancy between the cavity of the atrium and the extreme border of this structure. B. Levogram : In this frame the aorta (AO) and left ventricular cavity (LV) contain contrast material. The distance between the intraventricular cavity, and the lateral border of the heart is increased, thereby indicating the presence of a pericardial effusion (between the arrows). Interpretation of effusion using the left ventricle is more difficult since the presence of the thicker ventricular myocardium must be taken into consideration. In this instance, the myocardial border is more easily determined when motion is present than on the still frame. tion. Early recognition, alone will prevent: morbidity and mortality. Table 1 .
Enlargement of the heart is always present.
Friction rubs estimated to be present in 15 per cent 3 to 50 per cent 2 of cases, may be evanescent, and thus missed by even the most careful observers. Whenever found, however, a rub establishes pericarditis as a component of the clinical picture.
Nlulfled heart sounds, unless marked, are quantitatively difficult to assess and may be heard in the failing heart regardless of cause. With tamponade, a paradoxical pulse is often present; in mild or moderate sized effusions, it may be minimal or absent. A striking feature of our second patient was his marked jugular venous distention and enlarged tender and pulsatile liver.
Diagnostic Studies. The ST-T changes seen eleetrocardio~ral3hieally are nonspecific-they are of little value in differentiating pericarditis from myocarditis.4 A rapidly enlarging cardiac silhouette is also nonspecific, but its occurrence in the absence of pulmonary venous engorgement does suggest a pericardial effusion .4
Positive needle aspiration of the pericardial sac is diagnostic, but a negative tap, as in our second patient, may prove misleading and delay definitive therapy. Open pericardiocentesis must be considered in the child suspected of having significant pericardial effusion. 11Te feel that it is better performed following establishment of the diagnosis.
A number of specialized studies have recently proved useful in diagnosing pericardial effusion. Radioisotope heart scanning with injectable radioactive J131 tagged human serum albun~in 7 outlines the intracavitary cardiac blood pool, thus demonstrating the relationship of this blood pool to the radiographic image of the heart. The presence of an effusion is thereby determined, and its degree roughly estimated.
The angiographic diagnosis of pericardial effusions 6 also permits a rough estimate of In our experience and that of others,2, ? isotope and angiographic technics are reliable diagnostic studies for the presence or absence of pericardial effusion. They are readily adapted to children and are iso associated with a minimum of risk. Differential Diagnosis. Our two cases illustrate that the principal entity in the differential diagnosis is myocarditis. Before the recent developments in laboratory diagnosis of pericardial effusion, this differentiation was most difficult to make. Indeed, as recently as 1958 1 it was estimated that possibly 75 per cent of pericardial effusions among adults are missed or diagnosed incorrectly. Only three of 11 I patients reported by ~~.yle et aU in 1961 were correctly diagnosed.
Therapy. Therapeutic management of patients with purulent pericarditis depends to some extent on its etiology. The importance of bacteriologic diagnosis cannot be overemphasized. Untreated, the mortality from purulent pericarditis approaches 100 per cent.1-It is generally accepted that appropriate anti-. microbial therapy plus early, effective surgical drainage is the preferred method of management.
In our first patient, immediate drainage of the pericardial sac might have proved .life saving. Our second patient responded well to medical management alone, but the fear of a constrictive pericarditis subsequent to an effusion not surgically drained led to late pericardiectomy. An adhesive process was indeed discovered. We feel sure that in time this child would have developed constrictive pericarditis.
With the advent of antibiotic therapy, earlier and better diagnostic technics, and a better understanding of this disease, the incidence of suppurative pericarditis has rapidly declined in recent years. Keitb et al.3 report 20 cases from 1924 to 1928, but only three cases from 1949 to 1952. Early recognition and management, in addition to an awareness of its possible presence in an acutely septic child, are imperative.
Summary
Suppurative pericarditis complicating a septic illness remains a problem in pediatrics. Two cases are described, and its major features plus aids in diagnosis and methods of therapy are outlined.
